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ImprovemenU in or relating to the Prodaction of Glycerol 

The invention is illustrated by %o f ol- 
lowiuij examples, in whicli tlie parts are 
by weight. 



We, E. I. Du Pont db Nemours and 
Co. of Wilmingrt^n, Delaware, TJnited 
States of America, a corporation organified 
and existinp^ under the laws of the State 
6 of Delaware, TJnited States of America, 
do hereby declare the nature of this inven- 
Jtion and in wliat manner the eame is to 
be performed, to be 'particularly described 
and ascertained in and by the following 
10 Btatemen.t: — , , ^. 

Thi* invention relates to the production 
of glycerol from glycerol ^-^^^i^*^:^^^^^ 
the general formula CHaOH.CHOX. 
CH,OII, where X is an alkyl |rroup such 
16 as methyl, ethyl, propyl, butyl, leobutyl 
or a higher alkyl group. Such compounds 
may be made by the hydro gen ation of the 
alkvl ethers of 'the alkyl clycerates as de- 
scribed in co-pending Application No. 
20 3439/40 (Serial No. 541,360). 

Accordjjig to orur iiurentJion gr>icerol 
is obtained by heating a glycerol ^-aliyl 
ether in the presence of^an aqueous solu- 
tion of a hydroly&Lnipr catalyst, e.g. sul- 
25 phurio acid, phosphoric acid, hydrochloric 
acidi hydrobromic acid or hydriodic acid. 

The process may be carried out by re- 
fluxing a mixture' of the glycerol ^-alkyl 
ether and an aqueo.us solution of the 
80 hydrolysinf? catalyst at the ordinary pres- 
sure, or by heating the mixture an an 
autoclave at superatmospheric pressure. 
When working at atmospheric pressure 
with volatile halogen acid hydrolysmg 
35 catalvats such as hydrochloric acid or 
hydrobromic acid, the molecular propor- 
tion of acid initially present is preferably 
at least equal to that of the ether so that 
the ether may react with the halooren acid 
40 to form glycerol and an alkyl halide. the 
latter being removed durinfr the refluxing 
operation. When working under pressure, 
e.g. at pressures between 6 and 1000 at- 
mospheres, quite small amounts of hydj<'- 
45 lysing catalysts are sufficient, e.g. 0.5-;5 
per cent, bv weight of the ether. In this 
case the ether is caused to react with the 
water to form glycerol and the alcohol 
corresponding to the alkyl group of the 
50 ether. ^ 

In the refluxing process the tempera- 
ture of the mixture is generally between 
90 and 115'C. In the autoclave proems 
somewhat higher temperatures may be 
55 employed. 
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34 parts of glycerol /?-methyl ether and 
103 parts of aqueous hydrochloric arid 
containing 38% HCl were refluxed for 
four hours, methyl chloride distilling over 
during this period. The product was dis- 
tilled to remove hydrochloric ,acid anrt 
^ter, and the residual mixture ot 
iflycerol /5-methyl ether and crlycerol was 
fractionated under reduced pressure. 
Glvcerol was obtained in an 85.5 per cent, 
yi^ld based on the glycerol ^-methyl ether 
consumed. 

EXAMPIJ! 2. 

41 parts of glyccTOl /5-methyl ether and 
141 parts of aqueous hydrochloric acid 
containing 20.7% HCl were refluxed tor 3 
hours at a temperature of llU-lli u., 
methyl chloride digtilUn£_o^*^r during, 
this period. Aqueous hydrochloric acul 
was added throughout the run to mamtam 
the concentration of acid substantially 
constant. The product was treated as m 
Example 1, and glycerol was obtained m 
a97»5 percent, yield. 

EzAMPIiS 3. 

48.5 parts glycerol /3-methyl ether, 
167 parts 20.7% aqueous HCl, 1.7 parts 
H.I and 0.6 parte FeCl, were refluxed for 
3 hours, during which period methyl 
chloride aistilled over. The product was 
treated as in Example 1 and glycerol was 
obtained in a 99 per cent. >deld, 
IEjXA^'^^cXaB 4 . 
43.8 parts glycerol ^-i^aethyl ether, 
151 parts 20.7% aqueous HCl and 
3,0 parts tetraethylammonium chloride, 
(C,H5)^NC1, were refluxed for 3 hours, 
during which period methyl chloride dis- 
tilled over. The product was treated 
in Example 1 and glycerol was obtained 
in a 98.8 per cent, yield. 

Example 5. 
51.0 parts glycerol ^-methyl ether and 
110.4 parts of aqueous hydrobromic acid 
(sp.gr. = 1.38) were refluxed for seven 
hours, during which period methyl 105 
bromide distilled over. The product was 
distilled and glvcerol was obtained m a 
44% yield, ^ 

61.4 parts glycerol i3-methyl ether, 100 110 
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mifU wiilrr and />. 1 pjirU nniuvoim 
l«>Hrio<lM' ni'u\ (Hfi.Kr. 1.7) wih4» Uvixivtl 
V,n Irn'lV*" «ilvrr liiHMl kijUm-Iiivo at 

. 0 pouiiilM imr Mi, in. Tho j>ro.]ii(a wua 
Hwtillod and a m\.[y jmr rmit.. yiold of 
Kl.V'M^rol n»covort;d. 

ElAMtI.K 7. 

77.8 parts gJyroroJ /?-mHthyl etLnr. 150 
l)urt« of waiter und 3.5 parts of 38% 
IKIUOOUH Ji^vdrorlilori<» ucid wor« lioatod for 

Va^ Vrnln^'^ .S. «ilv"»\l»»«<l uutorlavo at 
i40-H>U C. Iho maxjinuin j»re9flur<j was 
J lU I>;!"nd8 nor nquaro inch. Th« i>n>duct 
yaa difrtillHi] and tflycorol rccovei-«d in a 
7J.8 por cent, yiold. 

62.2 parts fflycicrol )9-metLyl othor, 
HJJ.l partH wuter and 4.G partw 38% 
20 anueouft hydrochloric acid wore hftated for 
|yn 1 rfl^J? ' ^'l^^^rii'^ea autoclave at 
UV'lfb V, liie maximum pressure was 
142 pounds. Tho product was distilled and 
recovered in a 62.5 per cent. 
26 yield. Pdlytflycerol was likewise produced 
la a per cent, yield. 

Havinpr now particularly described and 
• ascertained the nature of our said invon- 
_,_-..fi2a-ana in whftt naonner-fiio "sITme is to 
«0 U> porformod, we declare that what we 
claim is: — "° 

^ , ij;- process for ^tho production of 
gvyccrcl-- vriiicn "comprises Jieetinjf a 
glycerol ^-allcyl ether-^m tlio presence of 
35: an aqueous solution of a nydrolysinff 
catalyst. ^ o 



•i. A procrs.s iKvordinjf to (niiini !. in 
svUu'h the K\vvvro\ /y-ulhyl i.Mior in 
Rl.yccro} /J-mctliyl cthor. 

.'I. A l)r()rcss uccordin,^ U» (Jlaini 1 or 2, 40 
m which the Kl.Vi«rol /i-alkvl ctJii^r if, rr- 
lIUTcd witli the a()UKouH solwUon of ih«. 
hydrolynui^r catalyst at tlio ordinary 
proftsure. 

. 4. A nrocnsH accordinar to Clainj 1 or 2. 46 
HI which tho fflyciirol /3-alkyl other is 
-JioattM with the aqueous Holulion of tlio 
hy<lrolysin«. catalyst hj an nutoclavo at 
Ru^)oratino3i)hcric pressure. 

• A i)ro<;i^s accordtn;^ to Claim 1 , 2. 3 50 
t»r4, in which thft hydrolysirii? catalyst in 
uu .morguuio acid. 

G. A process accordin^f to Cloim 5. in 
winch the hydrolysinff catalyst is a 
halog-en aoid. 55 

7. A process accnrdiuflr to Claim in 
which the molecular proportion of hnloffcn 

. J^itially irrt-sent is at least oqual to 
that of the glycerol jS-allcyl ether, 

8. A process for the production of 60 
glycerol, substantially as hereinbefore do- 
scribed With reference to each of tho fore- 
goingp examples. 

9. Glycerol, whenever obtained by the 
process of any of- claims 1-8. 66 

Dated the 22nd day of February', 1940. 
E. rr. G. OLABKE, 
Solicitor for the Applicants. 
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